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• . (71) We, SlARGAS SOCIETA' ITAUANA 
' ASSISTENZA RETI GAS S.pA., of Via 
Veksca 5, 20122 MOano, Italy, an Italian 
Company, do hereby dedare the invention, for 
5 which we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described, in and 
by the following statement:— 

Hie invention relates to methods of and 

1 0 apparatuses for producing fluid -tight joints or 
• ' seals in underground pipeUnes. It has been 
foiind that some underground pipelines 
generally made of pig iron, in particular those 
belonging to an old natural or town gas pipe 

1 5 network, have leaks at the junctions of ^e pipe 
sections forming the pipeline, owing to 
deterioration of the joints formed when the gas 
pipeline was laid. 

Hie overall effect of such leaks is 

20 considerable and it would be very desirable 

from the economical point of view to eliminate 
them. Among the methods known at present of 
rejoining underground pipes, one method 
includes arranging a sleeve of reinforced 

25 polymerizable material on a mandrel, the 
' ' polymerizable material being pre-catalysed 
before being applied to the inandrel, inserting 
the thus equipped mandrel into the pipeline 
and bridging the joint to be sealed, and fuially 

30 inflating the sleeve so as to apply its outer 

surface against the inner surface of the pipeline, 
polymerization ensuring sticking of the sleeve 
to die pipeline. This method has a number of 
drawbacks both insofar as the time required for 

35 carrying it oiit and the results obtained with it 
are concerned. For example, it will be noted 
that a joint obtained in this manner does not 
perfectly follow the irmer surface of the 
pipeline especially when two pipe sections are 

40 offset with respect to eadh other or have 
different thickness. Consequently , empty 
spaces exist between the sleeve and the pipeline, 
which delimit weak, points and are likely to give 
rise to new leaks should the pressiire in^de the 

45 pipeline exceed a given value. Furthemriore, the 
" mandrel remains immobilized for a space of 
tirhe in the pipeline to start a good 
polymerization process which is completed 
only after a few days. Withdrawal of the 

50 mandrel involves applying the mandrel against 



the sleeve which has just been produced but 
which has not completely polymerized with all 
the risks of deterioration that this implies. 

According to one aspect of the hivention 
there is provided a method of producing a fluid- 
tight sealed joint at a pipe section junction in a 
p^>eline, comprising the steps of cleaning the 
said pipe sections moving a spraying source of 
synthetic polymerizable material relatively 
rapidly along tiie pipeline until the presence of 
a joint is detected, stopping the said source 
beyond the joint in the direction of movement, 
forming a sleeve at the joint on both sides 
thereof by c6vering*lhe irmer surface of 
adjacent ends of pipe sections joined together 
by supplying at a constant flow rate a spraying 
head carried by the said source with the said 
polymerizable material catalized while being 
sprayed, and displacing the said head at a 
variable and adjustable relatively slow speed 
with respect to the said source, 

A preferred method allows the production 
of light seals at the joints of pipe sections in a 
pipeline, in particular in an underground 
pipeline. 

In a preferred method of re-forming seals in 
an underground pipeline, there is obtained 
mechanically sturdier seals which substantially 
perfectly fit the inner shape of a joint in a . ' 
pipeline and this is a ihore rapid way. 

In a preferred method, after cleaning of the 
said pipe sections, a spraying source of ^thetic 
polymerizable material is rapidly displaced 
along a pipeline until the presence of a joint is 
detected, the said sottirce is stopped beyond the 
joint in the displacement direction, a sleeve is 
formed all along the joint, the inner surface of 
the ends of the pipe sections adjacent to the 
joint is coated by energizing a spraying head 
carried by the »dd source to spray at a constant 
flow rate, the said polymerizable material being 
catalized whUe being sprayed, and the said head 
is given a slow and adjustable reciprocating 
movement with respect to the said source. 

A preferred metiiod makes it possible to 
obtam junctions in underground pipes owing to 
intermittent operation and displacement at 
variable speeds of the spraying head, which 
makes it possible to obtain variable-thickness 
sleeves which substantially perfectly flt in the 
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inner cavity formed at the junction of two 
pipes. Furthermore, at the joints of socket 
pipes the thickness of the sleeve takes the fomi 
of a fillet forming a tight lining against which 
5 the inner pressure of the pipeline acts thereby 
Increasing adherence and tightness thereof. 

According to another aspect of the invention 
there is provided an apparatus for performing 
the method according to the invention, 

10 comprising a carriage externally provided with 
at least two angularly spaced sets of radially 
extending rolling members, retractable radially 
extending anchoring means for resting against 
the inner surface of the pipeline, a spraying 

15 head connected to reservoirs of synthetic 
polymerizable components and arranged at the 
end of a longitudinal support which is slidably 
mounted on the carriage, detecting means for 
detecting a joint within a pipeline, first driving 

20 means for relatively rapidly moving the 
carriage, actuating means for the anchoring 
means, and second driving means for 
longitudinally displacing the support at a . 
variable and adjustable relatively slow speed 

25 with respect to the carriage. 

The support of the spraying head, the 
distribution head, and the control members of 
the anchoring means may b& pneumatically 
actuated. 

30 The invention will be further described, by 
way of example, with reference to the 
accompanying drawings, in which: 

Figure 1 is a diagram illustrating a 
preferred method and apparatus; 

35 Figure 2 A is a cross-sectional view of a 
theoretical profile of a joint produced accord- 
ing to the preferred method; 

Figure 2B shows the actual configuration 
of this joint; and 

40 Figure 3 is a diagrammatic view In the 
direction of arrow F of Figure 1 . 

With reference to Figures 1 and 3, a pipe- 
line 1 comprises two pipe sections la and lb 
joined at 2 by means of a so-called ^socket 

45 joint'* connection. It will be assumed that the 
sealing member arranged in the joint whfle 
laying the pipeline has partially disappeared, 
which is the cause of a leak. A carriage 3 is 
placed in the pipeline, the carriage being 

50 equipped with radially extending rolling 
members which are grouped in two sets 4a 
and 4b In the drawing. Tlie rolling members 
may be provided in larger number and at least 
some of them are mounted on resilient 

55 members so as to positively rest against the 
inner surface of the pipeline and to ensure 
centring of the carriage in the pipeline at the 
same time. 

The carriage 3 also has at one of its ends a 

60 longitudinal support 5 and a spraying head 6 
for spraying a i^nthetic polymerizable 
material. In the embodiment shown, the 
support 5 is formed by the piston rod of a 
hydraulic jack the cylinder of which is fixed 

65 to the carriage 3. The piston rod can be longi- 



tudinaDy displaced with respect to the carriage 
3 under the action of hydraulic pressure. The 
said support 5 too may be formed by a 
member which can slide under the effect of 
a medianic control. 70 

The carriage 3 also comprises anchoring 
means 7, e.g. formed by two radially extend- 
ing shoes adapted to be forced against the 
inner wall of the pipeline under the action of 
an hydraulic, pneumatic, or mechanical 75 
mechanism, lliese means may also be retracted 
to free the carriage with respect to the pipe- 
line for withdrawal. 

It wHI be noted that the carriage 3 carries a 
probe 8 for detecting joints, i.e. breaks in the 80 
continuity of the pipeline. The probe can 
generate electromagnetic, or optical, or ultra- 
sonic waves, or be formed by a mechanical 
sensor. Finally a device 9 for observing a 
finished operation or an operation being 35 
carried out is disposed on the spraying head 
side and may comprise for example a television 
camera connected to an inner circuit. 

The reference numeral 1 0 indicates a bundle 
of flexible cables, hoses, or electric wires for 90 
supplying power or polymerizable material to 
an apparatus inserted into the pipeline 1. Hiis 
bundle is connected to power sources and 
control and monitormg apparatuses generally 
indicated by 1 1 located at the ground surface. 95 
Finally, an excavation is indicated by 12 
through which the preferred apparatus is 
inserted into the pipeline and the bundle 10 
extends in operation. UsuaUy, a second 
excavation is dug at the other end of the - 100 
length of pipeline to be repaired, through 
which a bundle 1 3 can pass. 

Ihe carriage 3 may be of various types. 
The members 4a and 4b may be very simple 
rolling members. In this case, the bundle 10 105 
comprises a pull cable by means of which the 
carriage is displaced along the pipeline. On the 
other hand, all or some of the members 4a 
and 4b may be powered by being operatively 
conitected to a motor located on or in the 110 
carriage 3. The bundle then includes wires for 
supplying energy to the motor whldi may be 
an electric, hydraulic, or pneumatic motor. 

The bundle also inchides suitable con- 
ductors for conveying power to the andioring 115 
means 7,. as well as a conduit for supplying the 
jack whose support 5 is the piston rod, or any 
other conductor suitable for supplying the 
required power to a driving member controlling 
the movement of the si^yport 5 . 120 

. The bundle 10 also includes conductors for 
supplying power to a motor rotating the 
spraying head 6 if the latter is of rotary type, 
or for supplying power to eject under pressure 
polymerizable material through a static spray- 125 
ing head 6 by means of deflectors. The 
spraying head itself may be a jet deflecting 
plate. 

Furthermore, the carriage 3 itself may con- 
tain reservoirs of synthetic components of die 130 
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said polymerizable material » or some of them 
only, the remainder being supplied via conduits 
extending from reservoirs located on the 

. ground surface to the spraying head by means 
5 of specific ducts included in the bundle 10. 
Finally, the bundle 10 includes conductors 
which connect the probe 8 and the observation 
device 9 to control and monitor members 
: located on the ground surface. These members 

10 may comprise a logic system for sequentially . 
controlling the various operations the apparatus 
is to perform during its displacement along the 
pipeline to be repaired. 

•Before locating the preferred apparatus in 

15 the pipeline .1 , it is necessary to clean the pipe- 
line by means of a known equipment, such as 
by ejection of water under pressure. The carriage 
3 equipped with all its accessories is then . 
. inserted through one end of the portion of 

20 pipeline 1 . The carriage is caused to displace 
along the pipeline at a predetermined and 
relatively rapid speed. When the probe 8 detects 
a joint 2, the carriage 3 continues moving for- 
. ward for. a predetermined time and then stops. 

25 The members 7 for fixing the carriage to the 
pipeline are then extended outwards together 
with the support 5, should it not be already 
extended. Spraying is then started by supplying. 
. the head 6 with polymerizable material at a 

30 constant flow rate while retracting the support 
5. The speed of relative displacement of the 
said support with respect to the carriage is a 
function of the thickness of the layer to be 
formed and in particular it is lower than the 

35 speed of displacement of the carriage along the 
pipeline. This speed will be decreased when the 
support has reached a position in front of the 
portion 2a of the joint in order to completely 
' fill this portion. This speed and its variations 

40 may be advantageously controlled in a pre* 
determined way by means of a logic device in 
which the dimensions of the pipeline being 
treated have been stored, these dimensions 
governing the depth of the portion 2a, and thus 

45 tiie thickness of sealing material to be fonned 
in that place. At the end of the retraction 
movement, spraying is stopped. To this end, it 
will be noted that it is advantageous to use a 
rotary spraying head whose supply of product 

50 to be sprayed will be simply cut off, while the 
head will continue to rotate. The polymeriz- 
able material may be a mbcture of a resin or 
another base material and a catalyst, the mixture 
being formed in the spraying head itself. By 

55 keeping the head rotating after the supply has 
been cut off, any material a^ected by the 
catalyst will be expelled out of the head, 
thereby avoiding setting the material in the 
said head which would obstruct the head. 

60 The observation device 9 makes it possible 
to check the quality of the sleeve fonned 
during spraying and should the sprayed layer 
be found to be not sufficiently thick by the 
operator, it is possible to apply a second layer 

65 either by extending outwards the support 5, or 



by retrieving it a second time after having 
extracted it at high speed. 

Once spraying has beea terminated, the 
means :7 are released and the carriage is dis- . 
placed at a relatively high speed, termed rapid 70 
approaching speed , untS the next following 
joint is detected. A new spraying is then started 
at the latter joint. 

Figures 2A and 2B show a longitudinal cross- 
sectional view of a theoretical and an actual / 75 
configuration, respectively, of a joint. 14 
obtained by carrying out the preferred method 
and by using the preferred apparatus. Figure 2B 
shows that at the zone 2a of the joint, the 
sealing material deeply penetrates in the joint 80 
and forms a rim 14tf which reinforces the stick- 
ing effect of the sleeve thus obtained. Thus, the 
seal 14 has the form of a sleeve having at its 
middle portion a strengthening formation 
defining a fdlet between the two pipe sections 85 
\a and lb of the pipeline. Thus, if an over- 
pressure occurs in tfie pipeline, it would result 
in a reinforcement of the fillet effect thereby 
increasing tightness. 

Besides the medianical advantages due to 90 
the configuration of the sleeve and the way . in 
which it is obtained, it should be noted that the 
invention makes it possible to use very rapidly 
polymerizing materials, thereby avoiding any 
risk of drop formation or ruiming off of the 95 
sprayed material under the effect of gravity. It 
^ould also be noted that a freshly obtained 
seal is not subjected to passage of the carriage . 
on it at the end of the operation, owing to the 
principle of operation of the apparatus, which 100 
avoids any premature deterioration or any. 
damage which in the long run might result in a 
weak point in the seal. 

Finally, the preferred method can be.carried 
out in a highly automated manner, which 105 
makes it possible to save to a considerable 
extent labour in a working team. 

The invention has applications in the field of 
maintenance of urban pipeline networks, in 
particular gas pipe networks, and more generally 110 
in any underground pipeline subjected to inner 
localized corrosion. 
WHAT WE CLAIM IS:- 

1 . A method of producing a fluid-tight 
sealed joint at a pipe section junction in a pipe- 1 1 5 
line, comprising the steps of cleaning the said 
pipe sections, moving a spraying source of 
synthetic polymerizable material relatively 
rapidly along inside the pipeline until the 
presence of a joint is detected, stopping the said 120 
source beyond the joint in the direction of 
movement, forming a sleeve at the joint on 
both sides thereof by covering the inner surface 
of adjacent ends of pipe sections joined together 
by supplying at a constant flow rate a spraying 1 25 
head carried by the said source with the said 
polymerizable material catalized while being 
sprayed, and displacing the said head at a 
variable and adjustable relatively slow speed 
with respect to the said source. 130 
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2. An apt>aratus for perfoiming the method 
of daim I , comprising a carriage externally pro- 
vided with at least two angularly spaced sets of 
radially extending rolling members, retract- 

5 able radially extending anchoring means for 
resting against the inner surface of the pipeline^ 
a spraying head connected to reservoirs of 
synthetic polymerizable components and 
ananged at the end of a longitudinal support 

10 which is slidably mounted on the carriage 
detecting means for detecting a joint within a 
pipeline, first driving means for relatively rapidly 
moving the carriage, actuating means for the 
anchoring means, and second driving means for 

] 5 longitudinally displacing the support at a 
variable and adjustable relatively slow speed 
with respect to the carriage. 

3. An apparatus as claimed in claim 2, in 
which the spraying head comprises at least one 

20 rotating nozzle. 

4. An apparatus as claimed in claim 2, in 
which the spraying head is a jet deflecting plate. 

5. An apparatus as claimed in any one of 
claims 2 to 4 » in which the support comprises 

25 one of the members of an hydraulic piston- 
cylinder assembly. 

6. An apparatus as claimed in any one of 
claims 2 to S, in which the control members of 
the andioring means are hydraulic. 

30 7. An apparatus as claimed in any one of 
claims 2 to 4, in which the support of the 
spraying head, the distribution head, and the 
control members of the anchoring means are 
pneumatically actuated. 

35 S. An apparatus as claimed in any one of 
claims 2 to 4, in which the energy required for 



rapid and dow movement and for spraying is 
electric. 

9. An apparatus as claimed in any one of 
claims 2 to 8, in which the carriage is powered. 40 

1 0. An apparatus as claimed in any one of 
claims 2 to 8, in which at least one of the sets 
of rolling members is powered. 

1 1 . An apparatus as claimed in any one of 
claims 2 to 10, in which the reservoirs of 45 
synthetic polymerizable components are carried 

by the carriage. 

12. An apparatus as claimed in any one of 
claims 2 to 10, in which the carriage is supplied 
with synthetic polymerizable components from 50 
a mobile external reservoir by means of hoses. 

13. An apparatus as claimed in any one of 
claims 2 to 1 2, in which the carriage is equipped 
with detecting and monitoring probes, and the 
said probes and their driving means are 55 
connected to a logic device arranged to perform 

a predetermined control. 

14. A method of producing a tight sealed 
joint at a pipe section junction in a pipeline, 
substantially as hereinbefore described with 60 
reference to the accompanying drawings. 

1 5. An apparatus for producing a tig^t 
sealed joint at a pipe section junction in a 
pipeline, substantially as hereinbefore des- 
cribed with reference to the accompanying 65 
drawings. 
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Chartered Patent Agents 
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